Uterine samples from pregnant Sminthopsis macroura representing the first 10 days of its 11 day gestation period and samples from non-pregnant animals were compared histologically and examined for differences in the following characteristics: thickness of the endometrial stroma, luminal epithelium, myometrium and glandular epithelium, and the density of stromal glands and number of lymphocytes at the endometrial basal lamina. A highly significant difference between gravid and non-gravid uteri with respect to thickness of the endometrial epithelium was found on day 3, when lineage divergence occurs between the pluriblast and trophoblast. The endometrial stroma was significantly thicker in pregnant animals on day 8, when the epiblast differentiates into ectoderm, endoderm and mesoderm. Other differences between gravid and non-gravid uteri were detected in myometrial thickness on days 1 and 5. Taken together, these results indicate that despite similar endocrinological profiles of pregnant and non-pregnant marsupials, there are subtle, but significant, differences in uterine histology. The observed concordance between histological differences and differentiative events in embryogenesis is considered as indicative of embryo\p=n-\maternal signalling.
Introduction
Maternai recognition of pregnancy appears unnecessary in marsupials. Gestation is short, and the persistence of the shell membrane around the conceptus limits embryo-maternal cellular contact to the last two or three days of pregnancy. The placenta that forms in nearly all known marsupial species is of the typically non-invasive chorio-vitelline variety (reviewed in Tyndale-Biscoe and Renfree, 1987) and, despite its embryotrophic capabilities (Padykula and Taylor, 1982) , it forms markedly late in gestation. However, perhaps the strongest argument against maternal recognition of pregnancy is the lack of significant differences in the fluctuation of plasma progesterone concentrations between pregnant and non¬ pregnant animals (Hinds, 1990) . This lack of difference in progesterone concentrations has been reported for Didelphis virginiana (Harder and Fleming, 1981) , Dasyurus viverrinus (Hinds, 1989) , Dasyuroides byrnei (Fletcher, 1989) , Trichosurus vulpécula (Pilton and Sharman, 1962; Curlewis et al, 1985) , Isoodon macrourus (Gemmell, 1981 (Gemmell, , 1984 and Potorous tridactylus (Shaw and Rose, 1979; Bryant and Rose, 1986) . In addition to the apparently identical endocrinological profiles, the growth and development of the corpus luteum is consistently indistinguishable between pregnant and non-pregnant animals (reviewed in Tyndale-Biscoe and Renfree, 1987) .
However, examination of certain monovular marsupials reveals that subtle physiological changes occur during preg¬ nancy. Among these animals, only one of the two uteri is gravid during pregnancy. Thus, each female provides an opportunity for comparing a gravid with a non-gravid uterus within the same endocrinological milieu. For instance, the mitotic rate is higher in the endometrium of the gravid uterus in T. vulpécula (von der Borch, 1963) , suggesting that the corpus luteum may have a local effect on the ipsilateral uterus (McDonald and Waring, 1982; Young and McDonald, 1982; Curlewis and Stone, 1986) . The gravid uterus in this species also weighs more, a condition attributed to increased progesterone concentrations in the local circulation (Curlewis et al, 1985) . Increased progesterone concentrations in other monovular species, such as Setonix brachyurus (Cake et al, 1980) and Macropus eugenii (Renfree, 1973; Hinds and Tyndale-Biscoe, 1982) may result from increased synthesis of progesterone receptors (Owen et al, 1982) . The pattern of fluctuations of plasma progesterone and oestradiol in M. eugenii has been cited as consistent with this speculation (Flint and Renfree, 1982; Harder et al, 1984; Shaw and Renfree, 1984) .
The polyovular dasyurid, Antechinus stuartii, provides additional evidence that there may be subtle but important differences between pregnant and non-pregnant marsupials. A comparison of gravid with non-gravid uteri from pregnant and non-pregnant animals revealed not only significant histological differences, but also that such differences coincided with developmental delay, embryonic arrest or proliferation of new cell lineages (Cruz and Selwood, 1993) and with fluctuations in plasma progesterone concentrations as shown by Hinds and Selwood (1990 ( Fig. 2a-f ). In general, it was thicker in pregnant animals; the difference was significant on day 3 (Fig 2a, d ). (Fig. 2c) .
Stromal Glands. Stromal glands were more coiled during late gestation than they were in early gestation in pregnant animals ( Fig. 1) . (Selwood and Woolley, 1991) . In A. stuartii, another dasyurid, the luminal epithelium is also significantly thicker in pregnant animals during the differentiation of the hypoblast and epiblast from the pluriblast (Cruz and Selwood, 1993 (McCrady, 1938 (Selwood, 1996) . In S. macroura, the blastocyst enlarges tenfold between the time it first forms at the 32-cell stage to the time it becomes a trilaminar blastocyst 5 days later (Selwood and Woolley, 1991;  Yousef and Selwood, 1993 ). This time is precisely when the endometrium is thickest in the gravid uterus. This observation is consistent with those for A. stuartii (Cruz and Selwood, 1993) , in which expansion of the unilaminar blastocyst to fivefold its original diameter occurs over a total of 10 days, with an intercalated delay of 3 days (Selwood, 1980 (Selwood, , 1981 (Tydale-Biscoe, 1979) . This situation appears to be the case in the potoroid, Bettongia (Yousef and Selwood, 1993) and for the delay in development of A. stuartii embryos at the four-cell and unilaminar-blastocyst stages (Selwood, 1980; Selwood and Young, 1983 of platelet-activating factor (PAF; l-O-alkyl-2-acetyl-sn-glycero-3-phosphocholine) in vitro (Kojima et al, 1993) . In mice, embryo-derived PAF is known to alter maternal physiology to accommodate pregnancy (O'Neill et al, 1989) . PAF has also been detected, at concentrations varying with reproductive state, in the endometrium of rats (Yasuda et al, 1986) , rabbits (Angle et al, 1988) and humans (Alecozay et al, 1989) . Alternatively, the signalling mechanism may be direct, such as those involving cytokines in murine implantation (reviewed in Lewin, 1997 
